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B&T MACHINERY COMPANY 


announces the establishment 


of a new 





for the use of DIE CASTERS 


. well equipped, individually located, 
and entirely non-commercial, this center is dedi- 
cated to the advancement of automation, the use 
of vacuum attachments, control of temperatures, 
lubricants, variable shot control and other phases 
of the die casting art. 


All Die Casters are cordially invited to use 


these facilities as a possible perfection of their 
die casting technique. 

B&T MACHINERY COMPANY manufactures a 
complete line of Die Casting Machines, both cold 
chamber and gooseneck types, in capacities of: 
100, 200, 300, 400, 500, 600, 750 and 800 
tons. Also Hydraulic Presses. 
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COMPLETELY 
VN Gal iy 138 


STANDARD and SPECIAL 
PLASTIC MOLD & DIE CAST DIE BASES 
to your BLUEPRINT 


“Craftsmanship” may be the skill of men, but 
when combined with the efficiency of well built 
precision machines . the results can be ex- 
ceptional. An example of such a product . 


Columbia Built . is shown above. 


Special and Standard mold and die cast die 
bases, and all of the many machining services 
needed to fit your specific needs and conforming 
to your exact requirements, are supplied by 


Prompt Quotations 
Quality Bases 
Exact Machining 
On Time Shipments 


Columbia Engineering Co., Inc. 

We are experts in the working of all of the 
different types of steel which should be and can 
be used to produce dependable bases. 


Your inquiries, for Standards or Specials, will 
receive immediate attention; our prompt quo- 
tation will demonstrate our completely economical 
and competitive price structure; our ON TIME 
shipments will give you additional savings. 


Cobunlia 


ENGINEERING CO., 


113 SUSSEX AVE., NEWARK 3, N. J. 


INC. 
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ABOVE: Operator removing end-bell casting from one of 
Emerson-Electric’s new Model 400-N Clevelands. End-bell 
is 614” in dia. Weight of shot approx. 21, Ibs. A close-up 
view of the “as-cast” part is also shown. 


BELOW: Cleveland Model 400-N with aluminum shot end. 
Also available as a hot chamber, zinc machine. Has 36”x 40” 
die plates; 400-tons locking pressure, strain gage tested. 


to die cast aluminum 
motor end-bells . . . 


EMERSON-ELECTRIC AGAIN 
SELECTS MODEL 400-N 


CLEVELANDS 


The Emerson Electric Mfg. Co., manufacturer of Emerson-Electric 
motors and appliances, operates two Model 400-N Clevelands in 
their St. Louis plant, to cast aluminum motor end-bells. 

Based on the excellent performance of these Clevelands, Emerson- 
Electric has recently installed two more Model 400-N Clevelands in 
their new, modern plant at Paragould, Ark. These new Clevelands 
are also producing aluminum end-bells in two-cavity dies. 

For the Paragould installation, the new Model 400-N’s were built 
as “right-hand” and “left-hand” machines; are located shot end- 
to-shot end. One operator controls both machines, ladling from a 
central furnace. 

The nation’s leading producers of die castings rely on Clevelands 
for dependable, profitable performance. Investigate their advan- 
tages for your production. Built in 50, 200, 400 and 600 ton capaci- 
ties, for zinc and aluminum casting. For machine specifications, 
write for new Bulletin No. 5246. 





THE CLEVELAND AUTOMATIC MACHINE COMPANY , 








4916 Beech Street 
Cincinnati 12, Ohio 
ES OFFICES: CHICAGO 
CLEVELAND © DETROIT 
TFORD « S. ORANGE 











Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 
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Parting LG 
eS ee mana OO 
\ REQUESI FROM RUSSIA 


Dear Sirs, 

The Institute of Scientific Information of the USSR 
Academy of Sciences publishes thirteen series of the Abstracts 
Journal dealing with the major fields of science and technol- 
ogy. We receive more than 13,000 journals published in 89 
countries of the world. We are trying to supply our readers 
with maximum information about the latest achievements 
in science and technology. Therefore we kindly ask you 
to send us a specimen copy of your publication Die Casting 
Engineer direct to: 

the Institute of Scientific Information. 
Baltijskij posyolok, 42-b, 

Moskva D-219 

USSR 

Your journal will be studied carefully with the view of 
reviewing it in our Abstracts Journals. This will assist you 
in publicizing your journal. 

Thank you in advance, 

I. A. Lunacharskaya, Head 
International Exchange Department 
Institute of Scientific Information 
the USSR Academy of Sciences 


This letter received last April is indeed more than a mere 
specimen copy request. The Institute of Scientific Information 
houses the world’s greatest abstracting system ever devised. 
From among the tens of thousands of publications the 
world over, the Die Casting Engineer has even been chosen 
for translation and abstraction, indicating the thoroughness 
of the USSR in its efforts to gain technological, and possibly 
world, supremacy. The United States is in the process of 
setting up a similar governmental agency.—Ed. 


COMMENTS ON THE SUBJECT OF 
VACUUM DIE CASTING 


Dear Sir: 

I read with interest the article appearing in this month's 
issue of the Die Casting Engineer with respect to vacuum 
die casting equipment. I feel very strongly that this article 
was made with insufhcient preparation, and is full of in- 
accuracies 

I have sent you . . . an article which goes into this subject 
quite thoroughly and proves by means of physical law that 

the evacuation of dies reduces the injection pressure 
necessary. If you reduce the injection pressure necessary, you, 
by necessity can decrease the size of the machine; or, con- 
versely, increase the projected area which can be cast with the 
same injection pressure 

I want to bring to your attention the mere fact that the 
die faces are apart and we purge our vacuum through a 
massive valve with an explosive action giving us much greater 
ethciency in removing air at lower vacuums than the other 
systems using higher vacuums operating to 0.006 clearance 
points into the die cavity itself. You must use high vacuums 
when you are restricting the passage of air through overflows, 
vents, etc., because, at the low air pressures involved, ait 
friction becomes a very serious problem which all other 
systems introduce. Our system of keeping the die faces apart, 
sweeping the rush of air across the die faces, effectively purges 
any latent air which would be trapped in thin wall sections 


(Concluded on page 17) 
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We wish to announce 


our new location and 
expanded modern 


Facilities. 
(Floor space 30,000 Sq. ft.) 


DESIGNERS and BUILDERS 
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ADVANTAGES OF THE ONE-PIECE CAST STEEL FRAME 


e Full rated clamping tonnage over long periods without 
failure or undue wear. 


e Extra high effective clamping tonnage to prevent flashing 
and die wear. 
e Absolute minimum risk from human error in die set-up. 


e Unobstructed die space without any sacrifice in locking 


tonnage. 


e Permanent accuracy in die alignment during opening, 
closing, and locking over long periods of years without 


failure or undue wear. 


Lester Engineering describes the thought process behind ... 


Developing The One-Piece Cast Steel Frame 


DAVID J. SLOANE, Vice President, Lester Engineering Company 


N THE EARLY TWENTIES all die casting machines 
were built with two end plates joined by four tie bars. 
In most designs the platens rode on the bars and the 
end plates were bolted to the machine base. Within the 
limits that time, money, ingenuity, and personnel allowed, 
these early designs were changed and refined in response to 
the need for new die casting techniques. New materials and 
controls were added, but the basic tie bar design was 


retained. 





FIGURE 2: A 1937 Lester machine of tie bar design. 


With all of these designs there was a history of pin break- 
age. Links twisted out of shape. The bars moved and weaved 
under load. But no machine manufacturer had anything 
better to offer and every die caster lived with the situation 


because there was no alternative available. 
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STRESS ¢ WEAR 


FIGURE 3: Forces, stresses, and wear points inherent in the tie 
bor cage design. The indicated strain is greatly exaggerated. 


It was found that in new machines operating with mod- 
erate locking loads, pin breakage was no problem. Low shot 
pressures caused no particular troubles. It was only as the 
machines aged and wore themselves out of line and as higher 
shot pressures and locking pressures became necessary that 
maintenance became unreasonable. The machine engineers 
felt that these failures stemmed from a gradual working of 
the four bars and two end plates-causing uneven loading of 
the tie bars. This resulted in a twisting of the hardened pins. 
In trying to design around the problem they were constantly 
confronted with the fact that a tie bar cage is such an un- 
reliable and unstable structure that any designs based on 
the tie bar cage as the main structure were doomed to these 
basic shortcomings. 

lo further complicate the situation, larger parts and the 
Cold Chamber Process were introduced. The inability of the 
available die casting machines to hold the dies shut and 
the even greater maintenance problem created a condition 
which could not be ignored. A positive answer, possibly a 
whole new concept in machine design, needed to be found. 

[he problem was attacked by analyzing the very purpose 
of the die casting machine. First to be studied was the con- 
cept of “pre-loading.” It unveiled the origin of the extreme 
forces that punish a die casting machine. 

In the early development of the die casting machine the 
common conception among die casters was that in locking 
the machine they were “taking up the play” in all the com- 
ponents so that the shot could be made against a firm 
structure. However, the true purpose of the die casting ma- 
chine is to “pre-load” the die, that is, exert a force to hold 
the die faces together before any metal is cast. This force 
must, of necessity, be greater than the force exerted by the 
liquid metal which tries to open the die. This concept can 
best be pictured by visualizing a horizontal die with a 600 
lon weight sitting on it. A block of steel weighing 600 Tons 
would measure 16’ x 16’x 11’. With the weight sitting on it 
the die is pre-loaded to 600 Tons. Before the die will lift or 
move in any way whatsoever, the separating force inside the 
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die has to equal and then surpass 600 Tons. Such a separat- 
ing force could be produced with a set of hydraulic jacks. 
In our process the separating force is generated by the im- 
pact of hot metal under high pressure acting over a large 
projected area. 

Until the pre-load of 600 Tons is surpassed there is no 
movement of the die and there couldn't be any flashing 
from overloading. 

This concept is based upon the assumption that the force 
is evenly distributed over the entire surface of the die. If it 
were concentrated at a point in the center or at the edge of 
the die, a different condition would exist where the die is 
free to deflect and flash even though the total force applied 
is adequate to prevent flash. 

The function of the die casting machine is to create this 
same condition of preload, rapidly and often, without the 
use of a cumbersome weight. Steel, rigid as it is, obeys 
Hooke’s Law and is elastic under large loads. The steel 
frame of the machine and the steel die do not present im- 
movable structures but may be squeezed and stretched in a 
linear relation with the force applied to them. The frame 
and the die are simultaneously pre-loaded by the leverage 
action and mechanical advantage of the toggles. The die is 
pre-loaded in compression by the locking action of the tog- 
gles just as though the weight were being placed on it. At 
the same time the frame is pre-loaded in tension by the 
locking action of the toggles. In this condition the frame is 
substituting for the force of gravity in the original example. 
In other words the bars are stretched like a test bar, well 
within their safe limit, to build up a pre-load force against 
the die similar to the one created by the weight in the earlier 
example. 

The amount of flashing that occurs is a function of the 
accuracy of the shut-off in the die parting line, the rigidity of 
the die and its ability to take pre-loading, the cleanliness of 
the parting line when the machine locks, the accuracy of 
platen alignment for even pre-loading of the shutoff area, 
and the amount of pre-load developed by the die casting 
machine, measured in clamping tonnage. The die casting 
machine can only be responsible for platen alignment and 
pre-load. 

\ die casting machine frame arrangement made up of tie 
bars and end plates, especially where the tie bars may be 
loosened, removed, and tightened at will, was an extremely 
poor and unpredictable structure in the light of the “pre- 
load” concept. Since the end plates and platens, under the 
force of a pre-load would tend to line up parallel, any mis- 
adjustment in the tie bars would result in very uneven 


tensile loading of the tie bars. 

\ permanent, dependable structure that could be expected 
to stay put for the life of the machine was needed. A solid 
frame, if it could be produced, seemed to be the answer. It 
would definitely eliminate the movement between the plates 
and the bars, the severe notches introduced in the bar by 
the shoulder and threads, and the complex stress concentra- 
tions resulting from the bowing of the end plates, the stretch- 
ng of the tie bars, and the sliding of the end nut in 
contact with the end plate. It would certainly eliminate 
ineven loading of the tie bars in die height adjustments, the 
ineven wear of the tie bars from platen movement, and the 
ossibility of variations in heat treatment between the 

parate bars. The engineers reasoned that the one-piece 
lid frame was a positive basis upon which to develop the 
lamp. They envisioned higher shot impact pressures and 
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higher clamping capacities. The one-piece solid cast steel 
frame was chosen as the most likely design to achieve these 
ends economically. 

It was quickly recognized that larger beam sections could 
be designed in shapes other than round to give ample sec 
tion for maintaining high locking tonnage with a minimum 
obstruction to the supported area for die mounting. The 
link pins could be loaded more nearly in straight shear 
without introducing complex twisting and bending stresses 
The freedom of steel casting design for pre-loading offered 
the promise of very high lockir 


ig tonnage over long periods 


without failure or undue wear 


+ 


Ui 


FIGURE 4: Basic diagram of the one-piece die casting machine 
frame. 


























The first one-piece frames produced were placed undet 
careful scrutiny for stress concentrations. First, the areas of 
maximum stress concentration were located by means olf 
Stress-coat. In this procedure, the bare casting was polished 
and then painted with a stress sensitive lacquer. After the 
lacquer had dried, the pattern of its crazing under load 
identified the points of maximum stress. Strain gages placed 
on the frame casting at these stress points allowed the magni 
tude of the stress to be measured. With acrylic plastic 
models it was then possible to study the contours and sec 
tions in photoelasticity tests in order to alter the designs and 
reduce all of the extremely high stress concentrations. 

Important ideas were generated as the design of the 
frame developed. The permanent nature of the cast frame 


and its freedom from loosening or slipping between individ 





FIGURE 5: A small one-viece cast steel frame in the process of 
being finished. 


FIGURE 6: Hand finishing of the frame and stationary platen 
to within 0.002” of being parallel to the movable platen and 
the centerline plane of the main link pins. 

















ual parts made it practical to achieve a high degree of pre- 
cision in the tolerances of the frame dimensions. Since the 
frame alignment could not be changed over its entire life by 
either adjustment or wear, the engineers asked for tolerances 
which were not otherwise practical. These frames were 
hand finished to a degree of parallelism more accurate than 
that found in most dies. This close contro] had a definite 
bearing on the effective clamping tonnage available. 

Once the frame was made to such a fine degree of pre- 
cision, it was no more expensive or difhcult to carry this 
same accuracy into the movable die plate carriage and con- 
struction. In fact, it would have been a foolish waste of 
money to finish the frame to a high degree of precision and 
then combine it with a locking mechanism, whether crudely 
or accurately made, that would have allowed excessive wear 
in a short time. The nature of the cast frame was a clear in- 
vitation to the designer to insert hardened ways into the 
four beams so that the platens could be supported and 
guided on flat bearing areas with movement being in a level 
and straight line. These same hardened ways could often be 
used as bearing surfaces for heavy overhanging dies. The 
platens were equipped with replaceable shoes where they 
rode on the flat ways. A second system was also used where 
the movable platen rode on hardened ways below the frame 
on the base of the machine, having support and guidance 
on the bottom of the platen only. The hardened ways, in 
contrast to the softer tie bars, resisted wear and galling 
from the abrasion of metal grit, dirt, and miscellaneous 
solids that are present around a die casting machine 


(See Figure 1, Page 8) 


\s time passed and the frames were more widely used 
and accepted, new steel alloys were made available by the 
foundries as well as new heat treatment and foundry casting 
techniques to improve the quality and metallurgical struc- 
ture of the castings. Stress relief, heat treatment, and magna 
fluxing became routine procedures. With these tools signi- 
ficant improvements were constantly being made to enhance 
the value of the frames in this die casting machine applica- 
tion. Had the tie bar type of frame been retained, the 
latitude in this type of refinement would have been im- 
possible. 

With the accuracy of the cast steel one piece frame the 
question of even loading of the beams and shut-off area in 
the die was to a large extent taken out of the hands of 
the set-up man. So long as the die was parallel within normal 
tolerances and centrally positioned in the machine, there 
was even pre-load in each beam without any attention from 
the operating personnel. This quality in the frame machine 
was not contributed by the frame alone, but was also a 
function of the design and workmanship in the toggle sys- 
tem and movable die plate assembly. 

Ihe central die height adjusting screw, for which a 
patent had been issued some time before work was begun 
on the solid frame, was incorporated into the new one-piece 
steel frame. It was a single large diameter screw (see Figure 
6), installed in the center line of the machine, to take the 
place of the four threaded adjustments on the tie bar type of 
frame. This large screw was placed immediately behind the 
movable die plate. The screw was threaded into a large 
auxiliary platen called the “adjusting die plate” to differ- 
entiate it from the movable die plate. The two die plates and 
the large screw as an assembly were used in place of the 
conventional movable die plate. The front plate had the 


die mounting holes or T-slots. The rear plate attached to 


10 


the toggle links. Between the two was the adjusting screw. 
This assembly moved back and forth similar to a die plate. 
Its advantage came from the fact that the adjusting screw 
could be turned by a single adjustment to alter the die 
height of the machine. This adjustment was made by either 
a hand crank or an electric drive, so that die height could 
be altered quickly and accurately, either in setting up or in 
adjusting for thermal expansion in the die. The adjustment 
was accurate because the human element involved in ad- 


justing four bars had been eliminated. 





FIGURE 7: The central die height adjusting screw is located 
between the movable die plate and the adjusting die plate. 
The single hand crank is on the operator's side of the machine. 

With the emphasis that the engineers placed on even 
pre-loading, the idea of pulling a tie bar to mount the die 
was frowned upon. The alternatives to pulling a tie bat 
were numerous. In one large die casting shop running mor¢ 
than ninety of these frame type machines, there have been 
row on row of machines running dies with three, four, five, 
and even six hydraulic core pull cylinders extending between 
the top, bottom, and side openings in the frame. Standard 
core-pull cylinders, which were mounted and removed as 
required to allow a die to be mounted or taken out of the 
machine. were kept on racks in the die casting area. Actual 
time trials have shown that, over the long run, the advan- 
tage in set-up time lies with the unit frame. The routine 
nature of handling core-pull cylinders was much faster 
as compared with setting and loosening tie bar nuts which 


were subject to binding or seizing during adjustment. 





FIGURE 8: Three core pulls and cylinders are easily set between 
the beams in the sides and top of this machine. 


Accessories of great help in die mounting were a large 
U-clamp used to lift and place the die in a single operation 
and a ball bearing sliding plate for easily moving a die 
sideways into clamping position prior to clamping and core 
cylinder mounting. Fork trucks were also commonly used. 
Without these aids the die was either lowered through the 
opening in the top of the cast frame or slid through the side 
of the frame with the help of a chain hoist and sliding plates. 

The solid one-piece cast steel frame die casting machine 
has met with well-deserved success. It is successful because 


it was founded upon sound engineering for a specific purpose. 
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Dr. J. C. HAMAKER, Jr., Research Manager, 
and Dr. G. A. ROBERTS, Vice President-Tech- 
nology, Vanadium-Alloys Steel Company 





An appraisal of . . . 







Steels for Aluminum Die Casting Dies 


PEELS FOR ALUMINUM DIE CASTING DIES are 

required to meet very exacting property requirements 

in order to provide the long service life necessary 
for economical operation. They must resist heat checking 
through hundreds of thousands of cycles, involving alternate 
heating and cooling in which the surface layers approach 
the temperature of molten aluminum. They must also be 
sufficiently hard and strong to withstand the erosive action 
of aluminum and heavy die pressures, yet tough enough to 
avoid breakage due to water cooling, deep cavities, or acci- 
dental misalignment. Finally, from a diemaker’s viewpoint, 
they should be readily machinable, harden in air from a low 
temperature with minimum movement, resist excessive scal- 
ing on air cooling, and be sufficiently low in alloy content for 
reasonable cost. 

To meet these requirements, Vanadium-Alloys Steel Com- 
pany introduced about 25 years ago, the 5% chromium steel 
which met with immediate success in field tests and has be 
come the basic type used for aluminum die casting dies.* 
Since that time, intensive research has been continued on 
the nature of aluminum die casting die failures, and new 
compositions and treatments have been tested in an effort 
to improve die life. The following paragraphs will briefly 
summarize various aspects of this investigation. 

From extensive studies of production dies removed from 
service after prolonged operation, three principal types of 
failure have been recognized: 

1. Heat checking. 

2. Pitting. 

3. Impingement soldering. 
Gross cracking is another source of failure, generally occur- 
ring early in the die life, and related more to improper heat 
treatment or die design than to the effect of service exposure. 

Heat checking is, of course, not confined solely to die 
casting dies, but is found in all hot work tools involved in 
forging, extrusions, upsetting, or similar operations. How- 
ever, the heat checks in die casting dies are more readily 


detected because the light aluminum imbedded in them con- 


*U. S. Patent No. 1,938,221, issued to J]. P. Gill, Dec. 5, 
Trade name Hotform. 


1933. 


trasts with the oxidized steel, as shown in Figure |. Heat 


checks of this magnitude were obtained on a core 6” diameter 


by 30” long which produced over 350,000 castings at 56 pet 
hour. A 754” length of this core was in contact with molten 
aluminum at 1170° F., with the average center temperature 
of the die at 450-500° F. This core also contained some 
pitting in areas where the heat checking was not too severe 

From microscopic examination of many dies in various 
stages of service life, and analysis of die casting conditions, 
the following steps appear to lead to the formation of pits 
and heat checks. 

First, minute cracks, frequently less than .001” long, form 
along the grain boundaries of the steel at the surface of the 
die. Figure 2 shows a grain nearly broken out of the steel 


surface by tiny cracks along its grain boundaries. These 


cracks are believed to form by a combination of fatigue 
stresses and oxidation. Fatigue stresses in the steel arise from 
both the casting pressures and by thermal gradients. Figure 
3 shows temperature readings obtained over very brief time 
intervals from thermocouples inserted in the surface of an 
interior 


operating die and also in the die lemperature 


readings like those shown for the die interior are obtained 


” 


at locations only 46” to 44” below the die surface. Thus, 
during each casting shot, the die surface is heated in a 
fraction of a second from the die temperature of 500-600° F 
to temperatures approaching molten aluminum, whereas the 
bulk of the die immediately under this 4¢6”-14” surface layer 
remains essentially constant at the die operating tempera 
ture. Calculating from the elevated temperature properties 
gradient of this 


100,000 psi 


of the steel, we find that a temperature 
magnitude produces thermal stresses well over 
Adding to this the casting pressure of the machine, stresses 
approaching the 130,000 psi fatigue endurance limit of the 
steel can be readily visualized. Oxidation by the air then 
accelerates the fatigue tendency to produce grain boundary 
cracking by a mechanism similar to stress corrosion in other 
metals. 

After a grain has cracked out of the surface (Figure 2b), 
we have pitting, which is essentially an initial stage of heat 


checking. The bottom of the pit is a natural stress raiser to 


FIGURE 2: Stages in the formation of a heat check. (a) A microscopic cross-section showing initial stage of heat checking in which 
steel grain is almost completely separated from matrix by cracking along grain boundaries. 2% Nital etch, 500X. (b) Grain 
broken from matrix, leaving pit. 2% Nital etch, 500X. (c) Surface of typical heat checks, containing aluminum, formed by pro- 
gressive growth of pit across valley until adjacent pit is encountered. Unetched, 14X. (d) Cross-section of typical heat check 


showing stress cracks at bottom. 2% Nital etch, 500X. 


(a) (b) 





(¢) (d) 





FIGURE 1: Large heat checks in aluminum die casting die. 








initiate a new crack under the continued mechanical and 
thermal stresses. The pit thus progressively grows not only 
in depth but also laterally along the die surface until it en- 
counters an adjacent pit. The resulting valleys between pits 
constitute “heat checks,” which are shown on the surface 
of the core at 14X magnification in Figure 2c. The cross sec- 
tions of the heat checks themselves (Figure 2d) frequently 
have stress cracks at the bottom, indicating the progressive 
nature of this deterioration once it begins. 

(nother type of pitting, not associated with heat checking, 
may occur if the die is improperly protected between heat 
treatment and installation in service. This pitting arises 
from rust spots which provide openings in the protective 
oxide layer and grow progressively as the die is alternately 
cooled in air. Pits of this type are generally shallow, with no 
evidence of the grain boundary or bottom cracking usually 
associated with thermal fatigue stresses. 

The third type of failure, impingement soldering, is shown 
on the side of a core insert die in Figure 4. Cross sections 
through this soldered area revealed small particles of alumi 
num mechanically held in pits formed by one of the methods 
described above. After a small amount of aluminum is im 
bedded in a pit, crack, or scratch, it appears to build up 
rapidly and form a visible deposit on the die surface. 

Throughout the investigation of numerous dies, there was 
no evidence of aluminum attacking, alloying with, or dis- 
solving the die steel. Any aluminum attached to the die was 
mechanically held, with scale or an air gap between it and 
the die steel. 

Furthermore, no changes whatsoever could be detected in 
the heat treated structure or the hardness of the steel, even 
in dies subjected to the most severe operating conditions 
Microhardness tests showed no significant variation from sur 
face to center of the die, and the typical photomicrographs 
clearly show that the die steel has retained its initial heat 
treated structure to the very surface of the die, as well as 
on the surfaces of heat checks or pits. Thus, the principal 
defects in aluminum die casting appear to arise from mechan 
ical fatigue stresses and grain boundary oxidation in the air, 
rather than from any reaction between the molten aluminum 
and the die steel. 

Based on the above analysis, and many addition:l studies 
of die performance versus steel properties, the major re 
quirements for aluminum die casting die steels are listed 
in Table I. Also noted are the steel characteristics which 
satisfy the various requiments to the m:ximum extent. Now 
let us see how present aluminum die casting die steels mea 
sure up to these requirements. 

In Table II are listed the four current hot work die steel 
compositions that chromium steel 
initially introduced in 1933. The principal types H-11, H-12 


and H-13 have very similar properties and show no clear-cut 


evolved from the 5°; 


differences in performance. Research studies conducted in 
1946 indicated an improvement in hot hardness by adding 
50°, vanadium to H-11 and H-12 and a slight further im- 
provement at higher temperatures by adding 1°, vanadium 
to H-13. However, the performance difference between H-12 
and H-13 is not apparent—perhaps because the hot hardness 
increase is Only evident at temperatures above which the 
dies actually operate. The tungsten bearing grades H-12 and 
H-1i4 are said to be more susceptible to cracking from sudden 
temperature changes, so water cooling should be used con- 
tinuously. However, H-12 with 1.5°, tungsten has been used 
with success for the application, so the susceptibility must 
require somewhat more tungsten to make itself seriously 
felt. For the following discussion, the H-11 type with .50°, 
vanadium will be selected as representative of the group. 


The first requirement for aluminum die casting die steels 
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FIGURE 3: Temperature changes observed by inserting thermo- 
couple in surface and interior of die casting die during opera- 
tion. (Mickel) 





FIGURE 4: Side view of core insert die showing impingement 
soldering. 


FIGURE 5: Aluminum imbedded in heat check, separated from 
steel by scale. 2% Nital etch, 500X. 














Teroerawe, “F 
FIGURE 6: Hot strength of H-11 compared with various high 
strength and super allovs. 


FIGURE 7: Fatigue strength of H-11 compared with that of low 
alloy high strength steel SAE 4340 at the same hardness level. 
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FIGURE 8: Toughness and ductility of H-11 compared with 
SAE 4340 at the same hardness level. 
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FIGURE 9: Hot hardness of H-11 at various test temperatures. 


Table I 
REQUIREMENTS FOR ALUMINUM DIE CASTING 
DIE STEELS 


RESISTANCE TO THERMAL FATIGUE: 


Hot Strength; High Fatigue Strength 
0.25—0.50% C; 40-50 Rc. 


OXIDATION RESISTANCE: 


Cr and Si Additions 


TOUGHNESS AND RESISTANCE TO THERMAL SHOCK: 


Low C, W, and Mo; High Tempering Temperature 


RESISTANCE TO BRINELLING AND WEAR: 


MINIMUM DISTORTION 


Hot Hardness; Alloy Carbides from W, V, or Mo. 
IN HARDENING: 
Deep Hardenability for Air Hardening 


MACHINABILITY: 


Low Annealed Hardness; FM Additions 


LOW COEFFICIENT OF EXPANSION AND HIGH 


THERMAL CONDUCTIVITY: 
Quite Constant for Hardenable Steels 


LOW COST: 


Minimum of Expensive Alloys 


Table I 
COMPOSITIONS OF PRINCIPAL HOT WORK 
DIE STEELS FOR ALUMINUM DIE CASTING DIES 


H-11 H-12 H-13 H-14 
Carbon 0.35 0.35 0.35 0.40 
Chromium 5.00 5.00 5.00 5.00 
Tungsten - 1.50 = 5.00 
Molybdenum 1.50 1.50 1.50 = 
Vanadium - 0.50* 1.00 - 


Table Hl 

PRECAUTIONS FOR MAXIMUM DIE LIFE 
Surface should be free of scratches, stamp marks 
or other stress raisers. 
Avoid decarburization in heat 
carburization may be helpful. 
Circulate air during quenching of heavy dies to 
avoid intermediate structures having _ inferior 
properties. 
Double or triple temper at the proper temperature 
for the desired hardness. 
Provide a tight, adherent oxide film by proper 
“break-in” period. Avoid rusting or scratching 
through this film. 


treatment; slight 


FIGURE 10: A 26,000 pound liner for extrusion press made from 
H-11 hot work die steel. 
















(Table I) is resistance to thermal fatigue, as provided by 
high hot strength and fatigue strength. In the temperature 
range of interest to die casting, up to 1000° F., the hot 
strength of the H-11 type exceeds that of all other materials, 
including the highly alloyed super alloys developed for jet 
engines (Figure 6). The fatigue strength of this steel is also 
outstanding, surpassing by 20 to 35% that of the low alloy 
AISI 
applications such as gun and aircraft parts (Figure 7) 


steel 1340, which has been extensively used in fatigue 
The toughness requirement has also been very satisfactorily 


met, providing 30-40%, higher impact strength than the 
common high strength steel 4340 at the same hardness and 
strength levels (Figure 8). Resistance to Brinelling and 
wear is provided by hot hardness that is excellent for a ma 
terial of this toughness (Figure 9). 

Other requirements are also quite effectively built into 
The 5°, 


oxidation 


the steel. chromium content provides moderately 


good resistance, and when combined with the 


molybdenum content, results in one of the most deeply ai 


hardening steels, having low movement characteristics. The 
26,000 pound liner for a hot extrusion press, shown in Figure 
10, provides an illustration of its hardening capacity. The 


high tempering temperature results in maximum stability 
during long elevated temperature exposure and, combined 
with a low coefhcient olf insures good thermal 


shock 


From this brief survey of its properties, it appears that the 


expansion, 


resistance. 


5°, chromium hot work die steel has a rather outstanding 
array of properties for aluminum die casting die require 


‘ 


ments. From these data, it is understandable why the 5° 
chromium steel has continued to give the most adequate pet 
formance in aluminum die casting dies in the face of the 
many new tool steel compositions that have been tested for 
this purpose. 

Continuing research is, of course, going on in a search for 
life. 


being field tested in an 


better die steels and better die Higher silicon and 
chromium contents in the steel are 
effort to obtain improved oxidation resistance and reduce the 
tendency for heat checking from that source. Extensive 
mechanical testing is being conducted on new steel compo 
sitions in a search for better hot strength, fatigue strength, 
toughness, and hot hardness. 

Surface treatment and modification of existing steels have 
also shown promise. The 5°, chromium steels nitride as 
readily as the nitralloys with much better core strength and 
hardness. The nitrided surface appears to provide better 
life in die parts having severe service conditions. Higher heat 
treated hardness may improve resistance to heat checking in 
simple die designs where danger of cracking is not prevalent 

A major difficulty in the development of new die steels 
is the long waiting period, possibility of lost information, 
and difficulty in obtaining definitive comparisons in field 
testing. New machines and equipment are continually being 
developed and tested in an effort to obtain a laboratory 
method of producing heat checks and other die failures that 
would correlate with service experience. 

Heat checking, pitting, and other failures of aluminum 
die casting dies after prolonged service, appear to be caused 
by a combination of fatigue stresses, arising both from alter 
nate heating and cooling of the die surfaces and mechanical 
casting pressures, together with air oxidation of the grain 
The 


chromium steels appeared to offer the best combination of 


boundaries in the surface of the steel. five percent 
properties presently available for resisting these failures and 
providing other die casting die steel requirements. Based on 
Table Ill are 


offered as suggestions for obtaining maximum die life from 


research studies, the precautions listed in 


the steel. 
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DETROIT and 2 SAGINAW VALLEY 

1 April Fools Day found our chapter gathered to- 
gether at Devon Gables for dinner and a timely talk by Dr. 
Richard B. Saltonstall, Technical Director of The Udylite 
Corp., on the subject, “Improvements in Chromium Plate 
for Zinc Base Die Casting.” Besides telling of techniques for 
improving the protective value of decorative coatings, Dr. 
Saltonstall related some instances where buffing of the die 
castings had been completely eliminated. On May 6th, 
Foster C. Bennett, Assistant Chief of the Development 
Section of the Metallurgical Laboratories for Dow Chemical 
Company, presented “Mechanized Magnesium Die Casting 
in 1958.” In dropping down from Midland, “Foss” brought 
along some slides depicting magnesium die casting activity 
in Europe—along with interesting scenery and road signs. 
Dow's new ladling system, described in the December, 1957, 
issue of this magazine, was also discussed. Our last meeting 
until fall, on June 3rd, brought out an overwhelming num- 
ber of die casters to hear Mr. E. L. Morton, owner of the 
Morton Manufacturing Co., Omaha, Nebraska, narrate his 
film, “Morton Vacuum System.” The film showed zinc and 
aluminum vacuum die casting in production along with its 
advantages and his method of adaption for self-ladling. 
Some very interesting methods of cost cutting were also 
stated. Our Stag Day Golf Outing at Pontiac Country Club, 
June 28th, has already attracted well over 100 reservations. 
—Ollie Clayton 


WESTERN MICHIGAN 

3 Mr. L. H. Hyde, Purchasing Agent for the Ma- 
chined Parts Department, Ford Division Purchasing Office, 
Ford Motor Company, highlighted our April 8th meeting at 
the Schnitzelbank with his talk on, “A Customer Looks at the 
Die Caster.” When a man buys about $25 million of die 
castings per year, it was no wonder that we were on the 
edge of our seats to hear everything he had to say. At that 
meeting I passed along some important facts brought out 
at the SDCE Board of Directors meeting held March 24th in 
Detroit. Our May 13th meeting heard Mr. Donald L. La 
Velle, Chief of Aluminum Research and Development for 
the American Smelting & Refining Co., speak on “The 
Production of Quality Die Castings.” The results of our 
elections that night are: C. M. Stewart, Holland Die Casting 
Company, Chairman; Merritt Nelson, Grand Rapids Brass 
Co., Vice-chairman; and R. Uplinger, Grand Rapids Brass 
Co., Secretary-Treasurer. “The Importance of the Indepen- 
dent Die Casters to the Automotive Industry” was the sub- 
ject of a talk given by Dr. George H. Found at our June 10th 
meeting. Dr. Found is the Executive Vice-president and 
General Manager of Saginaw Bay Industries. June 17th was 
our big Open House at the B & T Machinery Company 
Research Center in Holland, Michigan. This was an en 
lightening experience in some of the newest developments 


in die casting. —Carl Neuendorf 


TOLEDO 
4 After a fine dinner of T-Bone Steak, our members 
Werley of the New Jersey Zin 
Company talk on the many techniques and problems in 
‘Zinc and Zinc Die Casting.” Our May 13th meeting fea 


tured a panel discussion on die casting. Gil Taukert, Supreme 


and guests heard Mr. G. L. 
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Impression & Mold, Bud Janke, Die Cast Design Company, 
and Ollie Clayton, Valor Tool and Machine Co., served on 
the panel to cover the various phases of die casting. A good 
crowd turned out at Angelo’s Spaghetti House, and we had 
plenty of excellent discussion. At our June 9th meeting at 
Angelo’s we heard Dr. R. E. Saltonstall of the Udylite Com- 
pany speak on the, “Electroplating of Die Castings.” He 
brought along some very interesting and informative slides 
to illustrate the talk.—Rolland S. Fulton, Jr. 


CHICAGO 

5 Our April 3rd meeting was the highlight of the 
year. It was a joint meeting of the SDCE and the Tool and 
Die Institute, drawing nearly 300 members and guests to se¢ 
Mr. Irwin Lubalin, General Manager of the Shaw Process 
Corp., demonstrate “Precision Casting the 5°, Chromium 
Die Steels for the Die Casting Industry.” He discussed pat- 
tern making, mold making, steel pouring, heat treatment, 
and finishing of the die cavities. With the help of Mr. 
Fatterchuck of Atols Tool and Mold Corp., he actually 
poured a Shaw Process mold. Mr. Lubalin was kept on his 
toes answering the many questions about this new tool for 
mold builders. Dr. George H. Found, Executive Vice-presi- 
dent and General Manager of Saginaw Bay Industries, came 
down to Nielsen's Restaurant to speak on “The Importance 
of the Independent Die Caster to the Automotive Industry” 
at our May Ist meeting. A novel approach was used by Mr. 
James J. Kux, Executive Vice-president and General Manag 
er of Kux Machine Company, at our June 5th meeting. In 
his talk, “A Three Dimension View of Kux Vacuum Die 
Casting.” Mr. Kux used full color stereo slides, creating the 
third dimension with 3-D glasses. This chapter's 16-page 
Membership Directory has been completed and distributed. 
It proved to be a great financial boost to our treasury. Our 
“Sport of Scots and Feast for a King” Annual Golf Outing 
on June 24th at Glendale Country Club promises to be a 


great time for a large crowd of members and guests. 


—John H. Koller 


CLEVELAND 

6 Mr. Willard Babbington, Supervisor of the Metals 
Engineering Group with the Bell Telephone Laboratories, 
presented an extremely interesting talk on the “Affect of 
Process Variables on the Quality of Aluminum Alloy Die 
Castings” at our April 28th meeting. We were also honored 
to have Mr. Irwin Lubalin at our May 20th meeting to talk 
on and demonstrate the Shaw Process. In his talk, “Precision 
Casting H-13 Tool Steel Cavities and Cores by the Shaw 
Process,” Mr. Lubalin also showed a number of samples of 
different die cavities that are in use in the Industry. A big 
Clam Bake is planned for September, so watch for announce- 


ments this summer.—Arnold Williams 


NEW YORK 
7 No word has been received from the New York 
Chapter about its last three meetings. We understand that 
the New England Chapter’s speaker at its Tuesday evening 
meeting is usually invited by the New York Chapter to speak 
at its meeting on Wednesday evening. How about some news 


and meeting announcements?>—JRZ. 
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NEW ENGLAND 
18 Forty-three members and guests met on March 27th 
at the Hickory House to hear Mr. Archie L. Spratt, Metal- 
lurgical Engineer for Vanadium Alloy Steel Co., talk on die 
failures. He discussed heat checking, gross cracking, and 
solder impingement and pointed out the balance between 
toughness and hardness. He also mentioned some precau- 
tions for maximum die life. Our April 24th meeting fea- 
tured Mr. Donald A. LaVelle, Director of Research and 
Development on Aluminum for the American Smelting and 
Refining Co. He fully discussed the “Aluminum Die Casting 
Alloys” and “Pressure Tightness of Aluminum Die Castings.” 
\s a special treat, we held our last meeting before the fall 
at a historic New England inn, the Publick House in Stur- 
bridge, Mass. This May 22nd meeting featured Mr. Edward 
]. Pavesic of the Lindberg Steel Treating Co. Mr. Pavesic 
gave an excellent talk on “Heat Treating of Die Casting Dies 
and Die Failures.” We have had a great year since we were 
founded, and we look forward to even better meetings and 


more activities in the future.—A. R. McIntyre 


INDIANA 
25 Back at the Casa Grande Restaurant in Kokomo for 
our April 10th meeting we heard guest speaker, Mr. H. A. 
Meyrick, President of the Industrial Manufacturing Com- 
pany, Indianapolis. Mr. Meyrick has pioneered the “Ther 
molator,” a method of mold temperature control which rep- 
resents a rather unusual departure from conventional water 
cooling. His control method was first tested extensively in 
Chicago about a year ago, and data obtained from these tests 
were presented at our meeting. Our last meeting until fall, 
held on May 15th at Linders’ Restaurant in Anderson, heard 
Dr. George H. Found, Vice-president and General Manage 
of Saginaw Bay Industries. Dr. Found discussed “The Impor- 
tance of the Independent Die Caster to the Automotive In 
dustry.” He reviewed the wavs in which he believes the in- 
dependent die casters will continue and even increase theit 
contribution in today’s market. At the 1958 Castings Congress 
and Exhibit in Cleveland. May 19-23, Harry Eriksen sat on 


the panel discussing Light Metals and Die Casting. —Jim Poat 





REFERENCE BOOKS AND LITERATURE NEEDED— 


In order to set up a National Headquarters Library for the 
SDCE, Sam Donebedian would be happy to accept all books, 
booklets and other technical references pertaining to Die 
Casting and its related arts. A few books have already been 
received. The Library will be strictly for the use of SDCE 
members. Send your contribution to SDCE Library, 19370 
James Couzens Hwy., Detroit 35, Michigan. 


I love a finished speaker, 
I really, truly do. 

I don’t mean one who's polished 
I just mean one who's through. 


Richard Armou 


JUNE, 1958 





HAND-LADLING? 


AJAY OMATICS 


bring automation to die casting 


The Duplex AJAXOMATIC melts aluminum pig and gotes right 
at the die casting mochine. By pushing a button the oper- 
ator initiates the complete casting cycle: the die closes and the 
Duplex AJAXOMATIC pours the exact required amount of mol- 
ten metal directly into the cold chomber. The operator just 
removes the finished casting ot the end of the cycle 
Automation, however, is only part of the AJAXOMATIC story 
The Duplex AJAXOMATIC also gives assurance of consistent 
quality. The quality of a finished casting begins with the proper 
melting of the metal. 60 cycle induction with its two basic 
features of internal heating and electromagnetic stirring is used 
exclusively in the Duplex AJAXOMATIC. Here are the unique 
choracteristics of the Duplex AJAXOMATIC 





Precision temperature control No supply ladle system or 
—at low temperature hand ladles ; 
Alloy uniformity ae he of automatic 
i hiheringaaa Comfortable working 
No gas porosity conditions 
Low metal loss Low maintenance 


DUPLEX 
AJAXOMATIC 





The standard Duplex AJAXOMATIC is rated 120 kw to produce 
500 Ibs per hour of castings ranging from ‘% Ib to 30 Ibs. Other 
AJAXOMATICS are available to suit a wide range of production 
requirements, including units supplied from central melting sys- 
tems. May we have an opportunity to study your requirements? 








. . 
A AX ENGINEERING CORPORATION 
TRENTON 7, NEW JERSEY 
USA 60 CYCLE INDUCTION MELTING 
* e 


Assoc ales Companions Ajax Electrotnermc Corporation Ayes Electric Company 
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PEOPLE IN DIE CASTING 





LEWIS A. CURTIS, formerly Vice President in charge 


of Sales of the Package Machinery Company in East Long- 
meadow, Mass., has been elected President of the Company 
according to an announcement made by Roger L. Putnam, 
Chairman of the Board of Directors. Also announced were 
the elections of Roger Putnam, Jr. as Executive Vice- 
President and J. Edwin Hanson as Treasurer of the Com- 
pany. Mr. Putnam, Jr. was formerly Vice-President in 
charge of Manufacturing and Mr. Hanson will continue as 
controller. The election of Mr. Curtis followed the resigna- 
tion of Donald H. 


Treasurer for the past two years. 


Dalbeck who had been President and 
In his early business lite, Mr. Curtis was sales representa 
tive for the F. D. Palmer Company of Chicago, Illinois. This 
company was purchased by the Package Machinery Company 
in 1949. 
Curtis was located in the New York sales office of Package 


After the purchase of the Palmer Company, Mr. 


Machinery, becoming its branch manager in 1953. He was 
elected Vice-President and a Director of the Company in 


1955. 


rWO APPOINTMENTS to the 
Company have been announced by John W. Wall, president. 


Permanent Mold Die 


Frank DeBuigne now heads the company’s activities in the 
special machine tool field. He was formerly with LaSalle 
Tool, Inc., and has specialized for many years in the design 
and development of automation machinery and equipment 
for the automotive industry. Thomas E. Sheehan, as factory 
sales representative, handles the sales of light alloy tooling 
for the automotive industry, specializing in die casting dies, 


permanent molds and casting equipment. 





MARVIN L. WALSH has been appointed Assistant Ad- 
vertising Manager of the Hoover Ball and Bearing Company, 
R. W. Ebey, 


made the announcement and stated that in his new position, 


Ann Arbor, Michigan. Advertising Manager, 
Mr. Walsh will be responsible for all of the company’s colla 
teral material. Prior to joining the Hoover organization, Mr. 
Walsh was the Assistant Advertising Manager of Aeroquip 


Corporation. 


WILLIAM ROSENQUEST has joined the metal sales 
staff of The New Jersey Zinc Company. His headquarters 
will be in New York where he will sell the Company's slab 


zinc, zinc alloys, rolled zinc and metal powders. 


KENNETH W. DONLE has been appointed Chief Engi 


neer of the Tube Reducing Corporation, according to Ed 
Donle will 


direct all engineering activities at Tube Reducing, a manu 


ward H. Fisher, president. In his new post, Mr. 


facturer of cylinder-finish seamless steel tubing, compression 
“Niphos” 
\ specialist in the metallurgical field, Mr. 


formed tubing and the process corrosion-resistant 
Donle 


joined the company in 1951 as chief metallurgist. He was 


coating. 


successively named manager of Cold Draw Division in 1955, 
manager of product engineering in 1956, and manager of 
quality control earlier this year, the position he held until 
now. At present, Mr. Donle is the firm's representative on the 
Committee for Tubular Products of the American Iron and 
Steel Institute and a member of the American Society for 
Testing Materials. He received his degree in chemical engi 
neering from the University of New Hampshire in 1939; 
he also studied at Carnegie Institute of Technology and the 


Illinois Institute of Technology. 
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PARTING LINE 


(Concluded from page 7) 
of the die cavity itself. This is not done in any other 
system... 

In your last paragraph where you refer to the fact that 
systems that employ no hood do not encumber the die or 
limit the die caster, may I point out to you that I have 
actual time studies made after the Union has brought up 
grievances and then approval of the Union to show that the 
use of a hood does not limit the speed of operation of the 
machine. Therefore, it cannot be limiting the die caster, 
as far as Operation .. . 

The use of vacuum will permit the further expansion of 
die casting in the fields where it dares not touch at the 
present time . . . the possibility of making thin castings, good 
surface finish, will cut heavily into the stamping industry . . . 
our experiments here with running all types of aluminum 
alloys opens up the entire field of various alloys to be run 
which can only be run under vacuum since their fluidity is 
not high enough to run under the hand ladling system. This 
opens up the field for structural strength alloys for ano- 
dizing, et 

Sincerely, 

NELMOR MANUFACTURING CORPORATION 
D. Morgenstern 

President 

There seems to be a general disagreement over observed 
results obtained by using vacuum die casting. First, “Is 
injection pressure actually reduced in vacuum die casting?” 
and second, “What general system, at present, has the most 
advantages?” A meeting of the minds over these two ques- 
tions would possibly reduce a great deal of the present 
confusion connected with the subject of vacuum die casting. 
—Ed. 


Sree, Inc. 


21066 Ryan Road @ Warren, Michigan (Detroit) @ JEfferson 9-7640 
Warehouse Delivery 


“DISDIE” 


Pre-tempered, ultra-sonic tested, 
tool steel for die casting dies. 


ANY SIZE 


“H.] 3” 


Hot work die steels for die cast- 
ing die inserts and extrusion 
tools. 


ANY SIZE 


“A-5 HOLDER BLOCK” 


Tool steel quality—Pre-tempered 
—Surface Ground top and bot- 
tom. 


ANY SIZE 


“CALDIE” 


Electric furnace alloy steel for 
plastic and metal die casting 
dies. 


ANY SIZE 


FORGINGS FOR DIE CASTING AND EXTRUSION TOOLS 











DIE CASTING MACHINES 
FOR SALE 


4—B&T, 150 tons, 18/2" x 18/2" centers. Rebuilt, new goosenecks & 
plungers. $3,500 to $5,000.00 


1—Kux, BH-18, Zinc, 300 tons, rebuilt last yeor, $6,000.00 
3—Cleveland 400 tons, Aluminum, 1950. Ea. $12,000.00 
1—Cleveland G&N, 400 tons, Aluminum, 1946. $5,500.00 


2—Lester HHP-3X, 600 tons, Alum., just rebuilt. One with extra Zinc 
attachment if desired. Ea. $12,000.00 


1—Cleveland +50, 50 tons Zinc. Little used, 1952. $4,500.00 
1—Kux BH-12, Zinc, 80 tons, 1952. $5,500.00 


1—Kux HP-35, 500 tons, Alum. Little used, like new. 3 new shot 
sleeves. $14,000.00 


1—Standard 1000 tons, Zinc. Will convert to Alum. at extra cost 
Practically unused. Dies open 14” 18,000.00 


1—Reed-Prentice £2, 400 tons Alum. 1950. $13,000.00 


2—lLoke Erie, 1953, one Zinc, one Alum. Like new. Ea. $22,000.00 
600 Tons. 


1—Kux BH-30, 400 tons Zinc. $12,800.00 
6—Lester HP-1, 3 Alum., 3 Zinc, 1951-1955. From $8,000.00-$13,000.00. 


Many extras, very complete. Fine working order. 
2—ABC Zinc Casters, ea. $1,500.00 


AND MANY OTHERS 
Induction & Gas Furnaces from 400 Ibs. cap.—10,000 Ibs. 


1—Nitrogen pressure flask, drawn from one piece of Steel. 2000 psi. 
24” dia. x 13 ft. long. Tested by Lloyd. 


MAGNESIUM INDUSTRIES INC. 
1313 Kalamazoo St. 
South Haven, Michigan. Tel. 1163 





CLIFFORD-ROCKWELL COMPANY 
METAL FINISHING MATERIALS 


19364 James Couzens Hwy. 
Detroit 35, Michigan 
Diamond 1-8873 


COMPOSITION MATERIALS CO., INC. 


Crushed walnut shells, corn cobs, high grade 
sawdust and leather fibres for blasting, tumbling, 
metal finishing. 


MIDWEST BUFF MFG. CO. 


Cotton and Sisal buffs in bias, full disc, finger and 
specials. Polishing and contact wheels. 


HERMES ABRASIVES DIVISION 
United Mineral & Chemical Corp. 


A complete line of belts, sheets, rolls and discs 
on cloth, paper and fiber backings. 
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DIE MAKERS — DIE CASTERS 


Standardize 
with D-M=-E 
and Save! 


Reduce design time and cut die construction costs with 
these D-M-E STANDARDS—combined to fit your needs! 





For added savings, start with D-M-E Standards—they're “better 
to begin with” because they're made of the finest steel, finish- 
ground flat and square. Only D-M-E Standards give you “custom- 
made” construction with the cost-saving benefits of standardized, 
interchangeable components. 


SESS SSHESESEEEESEMSESHESESESESH SESE HHEHEEEEEEE 


HYDRAULIC 
EJECTION 


RACK and PINION 
EJECTION 















From 9%” x 8” 


D-M-E Standard 
to 2334" x 35%” 


Cavity 
Retainer Sets 








aa | 


D-M-E Standard 
EJECTOR BOXES 
up to 18” x 35%” 


D-M-E Standard 
EJECTOR HOUSINGS 
up to 2334” x 35%” 








170 page 
alog, listing 
ata and 


Write for 
D-M-E Cat 
a a call or — 
coat nearest ie 
Branch TODAY © 
additional information. 







Welded Steel Construc- 
tion (Patented )—30% 
lighter than cast-iron 
boxes! 


DETROIT MOLD 


DME! ENGINEERING CO. 


Contact Your nearest Branch for Faster Deliveries! 

@ DETROIT: E. MecNichols Rd.—CHICAGO: 5901 W. Division St. 
HILLSIDE, NJ.: 1217 Central Ave.—LOS ANGELES: 3700 S. Main St. 

@ D-M-E CORP., CLEVELAND: 502 Brookpark Rd.—DAYTON: 558 Leo St. 

@ D-M-E of CANADA, inc., TORONTO, ONT.: 156 Norseman Ave. 
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— NEWS of the INDUSTRY — 


THE B & T MACHINERY COMPANY of Holland, Mich., 
manutacturers of a complete line of die casting machines for 
the zinc and aluminum die casting trade, announces the 
recent opening of a research laboratory for the investigation 
and testing of new developments for the die casting industry. 
In this laboratory, which is housed in a separate building 
containing 6,000 square feet of floor space and equipped 
with complete vacuum apparatus for the vacuum casting of 
both zinc and aluminum, many things, it is said, are going 
on for the benefit of the industry. Through development 
processes with prominent die casters, B & T Machinery 
Company is doing additional research work on efficient 
and economical methods of producing zinc and aluminum 
vacuum die castings in ranges from 25 inches to 28 inches 
of mercury with simple units that can be attached to most 
all makes of die casting machines. Studies are being carried 
out on an automatic zinc die casting machine. Coupled with 
this program will be development work on die temperature 
control units, automatic spray lubrication, automatic casting 
ejection, preladling and automatic ladling of aluminum 
Included in the lab’s equipment will be the new B & T air 
hydraulic trim press. Requests for further details concerning 
information to be had and use of the laboratory, say B & ‘T 


officials, are invited. 


Iwo aluminum electrodes for flat and vertical welding (D¢ 
reverse only) on cast, drawn and sheet aluminum are an- 
nounced by ALL-STATE WELDING ALLOYS CO., INC., 
249-55 Ferris Ave., White Plains, N. Y. One designated E-43 
is for work wherever 5% silicon aluminum—Type 4043—is 
used. Other, E-2, is for pure aluminum, Type 1100. Avail 
ability of these electrodes will simplify aluminum fabrication 
and repair where inert-arc is not available will enable 
many small shops and maintenance crews to get more out of 
welding machines they already own. Moisture bug-a-boo 
has been licked and shelf life extended by special compound 
ing of the flux coating and by packaging in sealed plastic 
bags. Standard 50 lb. packaging provides 10 issues of elec 
trodes that will remain factory fresh. 


As a result of appointing more than 300 industrial dis 
tributors during the past year, NYLOK-DETROIT CORP., 
Birmingham, Mich. 
placed locally in most areas for processing by the patented 
Nylok method, any quantity of socket, cap or set screws, o1 
other commercially available threaded fasteners. The method 
involves inserting a Nylon pellet near the end of the threads 
-which permits such parts to form a completely adjustable, 
self-locking air and liquid-tight seal in use, without washers, 


announces that orders can now be 


O-rings, etc. Operating on an “open-line” basis, the Nylok 
Detroit distributors can accept local orders for such proces 
both stock and with prompt 


quotations and good deliveries. 


sing ol non-stock items- 


THE DOW CHEMICAL COMPANY announces a one cent 
a pound price reduction to 0.1275 per pound in tank car 
quantities, freight allowed, effective immediately, on Chloro 
thene, Dow 1, |, |-trichloroethane, a solvent. Distinct safety 
advantages make this solvent ideal for many uses. It is one 
of the safest solvents available from the standpoint of low 
toxicity and low fire hazard. Used widely for many general 
metal cleaning applications, Chlorothene also finds use as a 
vapor pressure depressant in aerosols, as a spot remover, an 
adhesive solvent, a lubricant carrier, and an ingredient in 
cutting oils. 


DIE CASTING ENGINEER 


\s part of a general expansion program 
aimed at providing a more complete 
service and broader, more comprehen- 
sive product development for the metal 
finishing industry, ALLIED RE- 
SEARCH PRODUCTS, INC., of Balti- 
more and WAGNER BROTHERS, 
INC., of Detroit have merged their oper 
ations. This move was accomplished by 
\llied’s acquiring the metal finishing 
operational assets and products of Wag 
ner Brothers. Included in the transac 
\llied’s 
common stock to Wagner Brothers, Inc. 
Wagner Brothers, Inc. is now divorced 


tion was the sale of some of 


from the metal finishing field but will 
continue to operate its subsidiary, Auto 
Molding Machine Co., Inc. In 
jointly announcing the merged opera 
tions, H. C. Irvin, President of Allied 
Research, and J. R. Wagner, President 
of Wagner Brothers, Inc., and now Ad- 
Assistant to Mr. Irvin, em- 


matic 


ministrative 
phasized that the key personnel of both 
companies will continue in the same 
functions to uninter- 


general assure 


rupted and improved service on all 
products. Allied’s headquarters opera- 
tions are in Baltimore at 4004 East 
Monument Street while branch adminis- 
trative offices have been established at 


100 Midland Avenue, Detroit. 


NEWTON INSERT CO. of Los An- 


geles announces the production of 


Keensert, a new easily installed, self- 
locking threaded insert. It is designed to 
provide a strong internal thread for bolt 
attachment in relatively soft materials, 
such as aluminum and magnesium alloys 
and plastics. It may also be installed in 
the harder metals to provide a_ self- 
locking internal thread in a blind hole. 
Keenserts are supplied as one-piece, all- 
metal units, so that they are easy to han- 
dle at installation without fumbling for 
small They may be 
screwed by hand into tapped holes pre- 
pared with standard drills and 
Keenserts are externally threaded along 


accessory parts. 


taps. 


their entire length to provide maximum 
pull-out resistance. Positive mechanical 
resistance to rotation is provided by the 
Keensert Kees, which aré tightly fast- 
ened in the Keensert and are easily 
pressed into the base material with a 
small punch and hammer or a simple in 
stallation tool. Newton Insert Co. also 
produces SPEED-SERT, the new self 
tapping insert which eliminates the sep 
arate common to 
installations. Four extra 
sharp cutting edges enable the SPEED- 
SERI 
tated into a cored or drilled hole, using 


tapping 
insert 


operation 


most 
to cut its own thread as it is ro 


t simple installation tool which fits into 
1 standard tapping head. The unique 
design of the cutting edges provides 
adequate chip flow and prevents chips 


from entering into the internal thread 
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SDCE 
SUPPORTING COMPANY 
MEMBERS 


SUSTAINING MEMBERS 
American Mold Engineering Co. 
Atols Tool & Mold Corp. 
Braeburn Alloy Steel Corp. 
Cast-Master, Incorporated 
Chrysler Casting Plant, 
Chrysler Corporation 
Clinton Machine Co. 
Congress Die Casting Division, 
The Tann Corporation 
Crucible Steel Company of America 
Cuyahoga Industries 
Process Development Section, 
General Motors Corporation 
Latrobe Steel Company 
Lester Engineering Co. 
A. Milne and Company, Inc. 
Permanent Mold Die Co., Inc. 
Stroman Furnace & Engineering Co. 
Reed-Prentice Division, 
Package Machinery Company 
Universal Die Casting Division, 
Hoover Ball & Bearing Co. 


COMPANY MEMBERS 


All State Industries, Inc. 
Aluminum Die Cast Foundries, Inc. 
Atlantic Chemicals & Metals Co. 
B & T Machinery Company 
Briggs & Stratton Corp. 
Central Die Casting & Mfg. Co., Inc. 
H. Cohn & Sons 
Columbia Engineering Co., Inc. 
Conneaut Die Casting Company 
Damen Tool and Engineering Co. 
Detroit Mold Engineering Co. 
Disdie Steel, Incorporated 
J. R. Elkins, Inc. 
Girard Mfg. Company 
Grand Rapids Die Casting Co. 
Gries Reproducer Corp. 
Henning Bros. & Smith, Inc. 
Holland Die Casting Co., Inc. 
E. F. Houghton & Co. 
Irrigation Equipment Company, Inc. 
Lake Erie Engineering Co. 
R. Lavin & Sons, Inc. 
Lindberg Engineering Co. 
Lindberg Steel Treating Co. 
North End Tool & Die Co. 
Nu-Engineering, Inc. 
Ostrom Tool Company 
Owens Welding Co., Inc. 
Prospect Die and Mold, Inc. 
Quad-City Die Casting Company 
Universal Cyclops Steel Corp. 
Hawthorne Works, 

Western Electric Co. 
Charles Zapf & Co. 


Di-Metal die-casting alloys, their 
properties and their industrial applica- 
tions, are described in a new 32-page 
booklet just published by the Feder- 
ated Metals Division of American Smelt- 
ing and Refining Company, 120 Broad- 
way, New York 5, N.Y. Di-Metal is the 
brand name of a series of alloys, based 
on special high grade zinc, which are 
specially designed for economical die 
casting. 








_ATOLS 


TOOL 
AND MOLD 


DESIGNERS & 
FABRICATORS 


of 


QUALITY 
MOLDS 
for the 


DIE CASTING 
INDUSTRY 


Complete designing 
and engineering. 
Modern plant & 

equipment 
includes BG-21 #4 x 6 & 


BL-3620 Keller Duplicators. 


5005 West Armitage Ave. 
Chicago 39, Ill. 


BErkshire 7-0800 


CORPORATION 








19 





DIE CASTING SERVICE AND PERSONNEL OPPORTUNITIES 


This section is open to everyone 
associated with the arts and sciences 
of Die Casting. The editorial staff 
reserves the right to reject any adver- 
tising not related to Die Casting and 
its allied arts. 

As a service to the Die Casting In- 
dustry, we offer space at a minimum 
of $10.00 for the first column inch 
and $10.00 for each additional col- 
umn inch or any part thereof, pay- 
able in advance. 

To answer box number advertise- 
ments, address responses to the box at 
Die Casting Engineer, 19370 James 
Couzens Highway, Detroit 35, Mich. 

Closing Date: 15th of Month pre- 
ceding publication. 








WANTED: ALUMINUM DIE 
CASTING SOURCE (not located 
in Detroit area) up to 8 ounces. 
Reply to Box 102. 








CHILEAN DIE CASTING 
MANUFACTURER wants to buy 
dies any line aluminum (20 02z.), 
brass, zinc or to manufacture un- 
der license. Write: INSAMI 
LTDA., Casilla 2999, Santiago de 
Chile. 


WANTED: Die Casting 

General Manager 
Responsible for sales, manufactur- 
ing and financial success of new 
zinc and aluminum die casting 
plant of 75 employees in Southern 
New Jersey. Write: Box 106. 








ESTABLISHED MANUFAC- 
TURER, NORTH EAST USS. 
seeks sales representative. Modern 
medium sized plant, Zinc Die Cast- 
dern tool room. Commission Basis. 
ing, permanent mold casting, mo- 
Write Box 104. 











23080 GROESBECK HIGHWAY » 


PHONE PRescott 8-2200 


EAST DETROIT, MICH. 


Designers and Builders of Die Cast Dies Exclusively 
JOB WORK FOR HYDROTELS 





Another tooling problem solved! 


SLIDES CLOSED 


SLIDES OPEN 


a7 


~ 


This 11-slide die is used to die cast an aluminum stator 
convertor for automotive transmissions. The slides are 
actuated by a specially-designed internal mechanism in 
the ejector half of the die. Another example of a tough die 


pm . .. solved by PMD engineers. 





LIGHT ALLOY TOOLING 


WRITE TODAY FOR PMD CATALOG. 


PERMANENT MOLD DIE COMPANY, INC. 


ALUMINUM 
STATOR 
CONVERTOR 











2277 East 9 Mile Rd. * Hazel Park, Mich. Phone: SLocum 7-8100 (Detroit) 
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AUTOMATION 


in Die Casting 






MULTIPLE CAVITY 


NEW! LOADER-UNLOADER 


* Loads Laminations * Die Casts 
*Trims * Unloads 4 rotors 
automatically 


Another illustration of the pace-setting 
advances that are coming from 
Cast-Master! A major motor manufac- 
turer gave Cast-Master the job of step- 
ping up production and reducing labor 
on die-casting laminated rotors. Cast- 
Master solved the problem with this 
new, automatic loader-unloader. “‘Hy- 
draulic muscles” load, trim, press out 
dummy shafts, unload automatically 
— cut costs while maintaining uniform 
quality. One more example of the skill 
and know-how at your disposal when 





you turn your problems over to 
Cast-Master. 


FULLY DETAILED BROCHURE 


Just off the press. Illustrated brochure giving com- 
plete details on this new CAST-MASTER loader- 
unloader. Phone, write or wire, and we'll get a copy 
to you at once. 





Midwest Rep. C. W. Stone Co., Minneapolis, Minnesota 

Eastern Rep. Milton Harmon, 18 Rock Rd., Milford, Connecticut 

Western Rep. Sydney J. Wills, 2120 Strand, Hermosa Beach, California 
Central-West Rep. Earl L. Johnson, 1696 Webster Lane, Des Plaines, Illinois 


CAST-MASTER(ne z.stmn" 
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_100,000_sHOTS Per Set 
atth 


AUTO-DIESEL 


—PLUNGER RINGS-— 


Not long ago plunger rings were good for only a few hours. Auto-Diesel 
Engineers developed a Hardened Steel Plunger Ring that will last for 
MONTHS instead of HOURS. IN MANY PLANTS THEY ARE GIVING 
OVER 100,000 SHOTS PER SET. (Names supplied upon request). They 
are made of cast iron, dieloy cast iron or hardened steel. Any one op- 
erating die casting machines or casting zinc parts can save money. It 
will pay to write. 


NOS — are che BEST— 


Pau for HOT CHAMBER 
DIE CASTING 
MACHINES=—— 


These rings were especially designed for use in hot chamber die 
casting machines to give LONG LiFe. This reduces cost of maintenance 
Made of high grade wear resisting iron in sizes from 11/2" to 4". Can 
make prompt delivery in small quantities. Write today. 












Phone Our Representative Nearest You 
Chicago Rep Vince Holstrom—Phone RO 1-2029 
Detroit Rep Clifford - Rockwell Co.—Phone DI 1-8873 
Cincinnati Rep. — Tarkington-Van Atten Co.—Phone PL 1-1434 











Write for Details 


THE AUTO-DIESEL PISTON RING CO. 


3133 Superior Avenue * Cleveland 14, Ohio 














ADVERTISERS INDEX 


\jax Engineering Corp. 


\tols Tool and Mold Corp 


\uto-Diesel Piston Ring Company 


B & T Machinery Company 
Cast-Master, Incorporated 


The Cleveland Automatic 
Machine Co. 


Clitford-Rockwell Company 


Columbia Engineering 
Company, Inc. 


Detroit Mold Engineering Co 
Disdie Steel, Incorporated 
Dodge Steel Company 
Experimental Tool and Die Co 
Henning Bros. & Smith, Inc 
Magnesium Industries, In¢ 


Martin Grinding and Machine 
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Permanent Mold Die Co., Ine 


Rapid Die and Engineering, Inc 16 


Special Machine & Engineering, Inc. 16 
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5320 OAKMAN BLVD. 
DEARBORN, MICHIGAN 
Tiffany 6-5353 


ENGINEERS 
DIE CAST DIES 


DESIGNERS 











VALOR TOOL & MACHINE CO. 


CONSULTANTS 











YOU’LL FIND NEW HELP ON YOUR CASTING 


PROBLEMS IN THISK£|/C£/D BOOKLET 
















HENNING BROS. & SMITH, 


91-145 Scott Avenue, Brooklyn 37, New York 





Zinc Base Alloys * Brass, Bronze & Aluminum Ingots * Lead & Tin Base Alloys * Cadmium & Zinc Anodes 















personnel 


DIE CASTING ENGINEER 


What makes good die castings... alloy composition, Take advantage of this Henning “extra” 

temperatures, metal injection pressures, service . . . write for copies TODAY. And j 

gating, venting, etc. when it comes to alloys, take advantage i Soptes 
@ What causes faults and defects of the ‘‘extra"’ care that goes into (in limited 
@ Newly revised, it contains a wealth of Henning alloys that help you get —_ 

helpful information. better casting results, too. tion to plant 












‘Dependable Service 


Since 1922" 

































DIE CASTING ENGINEER 


OFFICIAL PUBLICATION OF 
THE SoOciIETY OF DIE CASTING ENGINEERS. INC. 


Gentlemen: 
I am interested in obtaining further information about the following articles and 


advertisements: 


Thank you. 


Name (Print) 

Position 

Firm Name 

Mailing Address 

City Zone State 


(J Please send information on advertising rates and space. 





BUSINESS REPLY CARD 


No postage stamp necessary if mailed in the United States 


DIE CASTING ENGINEER 


19370 James Couzens Hwy. 
Detroit 35, Michigan 





FIRST CLASS 
PERMIT NO. 16279 
(Sec. 34.9, P.L. & R.) 

DETROIT, MICH. 
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DIE CASTING DIE STEEL 
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CALL ANY OF THESE WAREHOUSES AND OFFICES 


Bridgeville CAnal 1-8000 Indianapolis MElrose 8-7597 Pittsburgh LOcust 3-5550 
Buffalo SUmmer 2275 Los Angeles HOllywood 4-9191 Rock Island 6-1221 
Chicago HUmboldt 9-2335 Milwaukee SPring 1-3140 Springfield (N.J.) DRexel 6-3000 
Cleveland LAfayette 4-4444 New York WOrth 4-1970 St. Lovis Mission 7-4733 
Dayton BAldwin 2-7451 Norfolk MAdison 2-5347 Syracuse GRanite 2-7335 
Detroit TYler 4-0050 Philadelphia Midway 9-2500 Titusville 7-2221 
Hartford CHapel 9-8613 Worcester Pleasant 6-3563 
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Now serving the Die Casting 
Industry exclusively 


COLD SHOT SLEEVES - GOOSENECKS - PLUNGERS 


ie 
WM li Ve yrinding and macht 0Ihs, (itt. 


2234 WEST WALNUT STREET * SEeley 3-2154 * CHICAGO 





